As aging occurs, the respiratory system undergoes a measurable decline in physiological functions. 
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The aim of this study was to investigate the efficacy of aerobic exercise training (treadmill walking exercise) and inspiratory muscle training (incentive spirometry) in controlling pulmonary age related changes in healthy olders.
MATERIALS AND METHODS

Subject
Forty healthy elderly subjects of both sexes (20 males and 20 females), their age ranged from 65-72 years with ideal body weight, free from diabetes, cardiovascular and chest disease. Participants were divided into two equal groups; group (A) received walking exercise and incentive spirometery three times a week for 3 months, where group (B) received no physical therapy intervention. Subjects were presented with a consent form before screening. This study was approved by the Scientific Research Ethical Committee, Faculty of Applied Sciences, King Abdulaziz University. Informed consent was obtained from all participants. All participants were free to withdraw from the study at any time. If any adverse effects had occurred, the experiment would have been stopped, with this being announced to the Human Subjects Review Board.
Methods
Ventilatory Function Test and Arterial Oxygen
Saturation Measurements: Spirometer (SchillerSpirovit Sp-10, Swizerland) was used to measure the ventilatory function test includes VC, FEV1 and MVV.
Respiratory muscle strength:
A portable mouth pressure gauge (Spirovis, Cosmed, Italy) was used to measure maximal inspiratory pressure (PImax) and maximal expiratory pressure (PEmax) generated at the mouth. The Spirovis consists of an occluded airway, which contains a 2 mm diameter leak to prevent artificially elevated pressures being developed by the musculature of the mouth while the glottis is closed. PImax was performed from residual volume and PEmax was performed from total lung capacity (7) . Participants were in a seated position and were required to hold the sides of the mouth during PEmax assessment to prevent air leaking out the side of the mouthpiece. Participants were required to breathe through the mouthpiece, attempting to "inhale/exhale the air as fast and hard as possible" for about 4 s. The maximum pressure maintained for 1 s was recorded. All participants performed a minimum of three trials until
INTRODUCTION
Normal aging of the respiratory system is associated with a decrease in static elastic recoil of the lung, in respiratory muscle performance, and in compliance of the chest wall and respiratory system, resulting in increased work of breathing compared with younger subjects and a diminished respiratory reserve in cases of acute illness, such as heart failure, infection, or airway obstruction. In spite of these changes, the respiratory system remains capable of maintaining adequate gas exchange at rest and during exertion during the entire lifespan, with only a slight decrease in Pao2 and no significant change in Paco2 (1). Age-related structural lung changes include decreased elastic recoil of the lung, increased chest wall rigidity and as a result decreased force-generating capacity of the respiratory muscles. These changes lead to an increase in functional residual capacity and residual volume, decrease in the inspiratory reserve volume, the expiratory reserve volume, the vital capacity and increase in residual volume (2) . There is a gradual age related decline in the pulmonary function beginning at about age forty. The elastic recoil of the lungs decreases owing to changes in elastin and collagen. The lung weight is decreased by approximately one fifth, the bronchi harden, and the bronchial epithelium and mucous glands degenerate. The alveolar ducts and bronchioles enlarge, with an accompanying decrease in the depth of the alveolar sacs. The alveoli decrease in number, and the cilia become less active, also, with inhalation the lung bases of the elderly do not inflate well and secretions are not expelled (3). There is a greater resistance to airflow due to narrowing of the bronchioles. The vital capacity (VC) forced expiratory volume in the first second (FEV1), maximum voluntary ventilation (MVV) and peak expiratory flow (PEF) decrease while the residual volume increases due to loss of elastic recoil, reduction in elasticity, air trapping, weakness of respiratory muscles, costal cartilage calcifies and ribs become less mobile (3, 4) .
Incentive spirometry is widely used clinically as an adjunct to chest physiotherapy that provides the patient with visual feedback of the volume of air inspired during a deep breath. It provides low-level resistive training while minimizing the potential of fatigue to the diaphragm. It has been used to enhance lung expansion and inspiratory muscle strength (5) . Pulmonary rehabilitation program incorporating aerobic exercise training improves respiratory muscle function (Strength and endurance), pulmonary function test and six minute walking test (6) . three technically correct efforts were made. Sixty seconds rest was permitted to ensure adequate recovery between trials. The highest value within ±5% variability was recorded. The reliability of this procedure has been published previously with healthy subjects (8) .
Inspiratory muscle endurance:
The Powerlung™ RM training device (Powerlung, USA) was used to assess inspiratory muscle endurance through a 2 min incremental threshold loading (ITL) test (9) . The reliability and validity of this test has been documented, with strong test-retest reliability of 0.90 for maximal pressure maintained for a complete stage (10) . After inspiring against a resistance for 2 min, the participant underwent 2 min rest involving normal breathing and the threshold pressure was then increased. This process continued until the participant could no longer overcome the threshold pressure and generate airflow, which was sufficient to open the valve. The maximum pressure sustained for a complete 2-min stage was recorded for analysis (PEND) (9) . Aerobic Exercise Training: Participants of group (A) received aerobic exercise training on treadmill (Enraf Nonium, Model display panel Standard, NR 1475.801, Holland) with an intensity of 60% of maximum heart rate, then gradually increased until reaching 75% of maximum heart rate by the end of three months. The duration of each session was thirty minutes, included five minutes warming up, twenty minutes for active stage of training and five minutes for cooling down, the training was repeated three times per week for three months.
Breathing exercise training: Participants of group (A) received breathing exercise training with incentive spirometer (volydyne volumetric manufactured by Sherwood medical company U.S.A) which was a respiratory therapy device that provided visual feedback in term of volumetric success as a patient performs a deep breath. Application of breathing exercise training with incentive spirometer was applied for five minutes, five times a day for three months.
Statistical analysis
The results were expressed as mean ± standard deviation for each group. The significance level was determined as p< 0.05. The mean values of VC, FEV1, MVV, PImax, PEmax and PEND obtained before and after three months in both groups were compared using paired "t" test. Independent "t" test was used for the comparison between the two groups 
RESULTS
The two groups were considered homogeneous regarding the demographic variables (Table 1 and Figure 1 ). Concerning the mean values of VC, FEV1, MVV, PImax, PEmax and PEND were significantly increased in group (A) ( Table 2 , Figure 2 ), while changes in group (B) were not significant (Table 3 , Figure 3 ). Also; there were significant differences between both groups at the end of the study (Table 4 , Figure 4 ).
DISCUSSION
Individuals over 65 years of age even with a healthy life style have a decrease in several organic functions, where the lungs can lose greater than 40% of their capacity over time (11) . Moreover, people become older, the respiratory muscles tend to be become weaker (12) , in addition ageing is related to a significant reduction in respiratory muscle strength and endurance in males and females , so specific training programs to increase respiratory muscle strength may improve walking ability and functional performance capacity in the older population (13, 14) . The results of the present study revealed that application of breathing exercise with an incentive spirometer in addition to walking exercise can control age related respiratory muscles function changes in the elderly, these results agreed with the previous studies in this area. The effects of incentive spirometery on pulmonary functions and arterial blood gases were studied in normal adults of advanced age and patients with chronic pulmonary emphysema . Both groups showed significant increases in VC, FEV1, PEF and PaO2 (15) (16) (17) . However, application of biofeedback assisted breathing exercises for patients with cystic fibrosis resulted in a significant improvement in VC, FEV1 and arterial oxygen saturation. These data suggest that respiratory muscle feedback assisted breathing exercise training may improve lung function in patients with cystic fibrosis (4). However, the increase in VC observed in subjects received breathing exercises might be related to the enhanced strength of the respiratory muscles and reduction of air trapping. While, the possible mechanisms to explain the improvement in FEV1 might include increased respiratory muscle strength, increased use of the diaphragm in the expiratory maneuver and better coordinated use of musculature in expelling air (4, 18) .
The possible explanation of the improvement in MVV following breathing exercise is increase in respiratory muscle efficiency. While, reduction in air trapping, improvement in lung compliance and reduced airway resistance are the possible effects of respiratory muscle training (19) . Also, respiratory muscle training by incentive spirometer increases production of surfactant which leads to reducing surface tension, increasing lung compliance, decreasing the work of breathing and opening of collapsed alveoli to prevent atelectasis (17) . Application of treadmill walking exercise three times weekly for 8 weeks resulted in increased exercise endurance, less dyspnea, improved VC, MVV and twelve minute walking test . Improvements may be due to one or more of the following factors: improved aerobic capacity, or muscle strength or both, increased motivation and improved ventilatory muscle function (6) . While, after exercise training an older individual is able to show some improvement in the pulmonary response to exercise. Most of the improved pulmonary function results from greater efficiency of ventilatory and skeletal muscle performance. This is evidenced by the decreased production of lactate and carbon dioxide when undertaking a given workload. The individual is able to work at a lower percentage of MVV and has an increased ventilatory response for given oxygen uptake and less perceived dyspnea (18, 19) . Improved pulmonary function may also be attributed to the increase in thoracic mobility typically seen after exercise training . Individuals who are initially sedentary show the greatest improvement in pulmonary function. Also exercise can help to mobilize secretions because it increases minute ventilation. Secretion retention can predispose an older individual to disease, while exercise may further prevent decline of pulmonary function (6) . Whereas, ventilatory muscle training in addition to lower extremity exercise training resulted in reduction in dyspnea, improved respiratory muscle strength and endurance, increased exercise ability and improved health related quality of life (18) .
In conclusion, application of breathing exercise with an incentive spirometer in addition to walking exercise can control age related respiratory muscles function changes in elderly.
